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(57) Abstract: A semiconductor light detecting element (PD1) is provided with a multilayer structure (LSI) and a glass board (1) 
which is optically transparent to incident light. The multilayer structure includes a stacked etching stopping layer (2), an n-type 
high concentration carrier layer (3), an n-type light absorbing layer (5) and an n-type cap layer (7). In the vicinity of a first main 
surface (101) of the multilayer structure, a light receiving region (9) is formed, and on the first main surface , a first electrode (21) is 
provided. On a second main surface (102), a second electrode (27) and a third electrode (31) are provided. On the first main surface, 
a film (10) which covers the light receiving region and the first electrode is formed. On a front surface (10a) of the film, the glass 
board (1) is fixed. 
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mmm20Km^xtes<y7T—V7ym(BH.F) , ^y^i/y*w±m2\z.nvx\tm.m. 

(HClh /N5/^-<— v-3^19^^j-LT^^r— K^^(BHF) 
[0072] X@(13) 

m^33, ^.^2lS^m^35^r?f^i-§(Ell5#m)o ^<£>£t\ ^2lS^m*35 

^^mm9<Dmm(^AMmt^MM(Dm)^m^x^nm^^ 0 ^x\ jg2 
s<y\?mm33bM2mmmm35tfe~mm)&£th%z.btfj:% 0 m^^x, u^bm 

&mmrZ) 0 ^<D^ H mmUTXi/>?V>y*&ft? 0 ^\ H2^s/Kmffi33i;Ji 

2 

[0073] ^^(Dx@(i)~(i3)^j:<9, miRum2\z.^titcmm<D^mi^yt^mm^- 
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[0074] ^^fmm^in, *y*m, ^m^—^mMm-^mmxmi^y^mm ( 

[oo75] ^mm^mx^ mmm^vrm3^ ^Mums, Rxf^yy°m7^m<^fcm 
mmm$mfrtfyxmm&Tfmio^£^xmcnz> 0 mM^m^^ikm 

[0076] ^mm^mjsi<Dwmio2±\c mtsm ^mmirf^(Dmi^yvmM27& 

X$$&3W&31 (^2s<y\?mM33RTf^2mr&MU35) /^BBg^TV^fci?), MM 

io2(^mM^9mm^tifc.mmioi<DKMM(D^m)^Mmmm(Dmmm^ 
M^^tc^mx^mi^^mm^PDi^mmir^t^x^ vit&ox. ¥ 

[0077] ^mn&foLsitimio%frvx#7xmm^mfe£ti%<7>x\ m-mmn^m 
\^^btj:<&mm^m^siKtfy^ui%mmir%^bi£x%% 0 mo^mm-r^ 
m^v^i-i, ir^xm&Litmmz.. wmi-^yt^M^xyt^m-mmx^ 0 

<D&ffi<:z.b&x%z> 0 

[0078] ^3feSPH«, iS&a£^!JTjg3a, 3fe®JRJg5a, *w7M7a. &Xfi3tytffl$9 

&^t?^m&&mvxm. ^tiK£<>xmm<D¥mfcmfabfrMi5tix\^ 0 n 
tiK£<o, ft&mm&xy—mi&Mirzzb&X'tZo 

[0079] Ilti21 &s99YWG2^ ^lEHtt£25<DW£|fP#25a) ^3fe 

^LT^l^^^K«^(^2«^)27irS^,^^^tvrv^o Jg3m*31( 
H2^-?yK«ffi33&rJ«^2EISl«ffi35) fit, ^3tSPll^*tb5fl5*S^yT« 
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[0080] ^mmnmxi^ ^mi(Dmmm^vrm3 a ^hmm^m.m^m^ti^(D 
x\ m.mm.&ttmizi&mirzz.bfrxzzo 

[oo8i] ^mm^m^si<Dmmo2±ia^ &^&9&95m2&M.w&35i>W)$&ti 
tv^„ z.<Dft#>, m.fc$tiii & izytm.um5a&mvmirtc.y£&m2fflMnM35XK 
Mtsti, h5—mytm.um5aicA%iL-xm.u£tiz>(DX\ ymm&xy—mnvb^ 

[0082] ^Hife^ti^#§Mit^&-ett, ^^9Jtu ? ^im^2i^«5J^io^#jg 

*at#:LSl(D^Ml01_h^?f^$tv, ^JSIlO<D®10a;^9;^Kl<^®122 

bmmir^x^K^xmioK^^mmum^^htifc^ ^m^mmum 
mm^ntmm^ir^mi^^mm^pni^mM^mitir^b^x^o 

[0083] *fc, ^^S^Sl^^^ttfcm^^S^l&I^llf 10}»3OT\ 

[0084] ^jg*itf*LSl^?f^i-§X@-e^, V^yh^-y^>?&W±t$1tZ)^y^? 
^->sfW±M2%:^y?->tfX%t£\ ^y^->^m^m\^^.bX\ ^mVf^WL5l$: 

[0085] w,2nm&u 
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[0086] ¥mftfflkto&*pn2^ ^mmmfcLsit, jf9xmmitzmx.x\^ 0 

[0087] #7^S«l<»ffil2:Um N AM3t^3fei-?>l/^X$|5l21a^0j^$tLTV^ o 
121ate, ^Bl21^(D^iftV^^121bJ:«9tSA/-eV^ 0 

[0088] jjcic, mi7&mmi,ts:&tb. ¥mfc^mm^pv2(Dm^m&m.mi-z> 0 mi 

[0089] ^Mit^i-ef*. ^T»X@(l)~(13)^JI|«^^fi-§o x@(i)~(8m, 

mimmnmi^n^nu) ~ (8) t^i:^, ta^s^m-t-So 

[0090] X@(9) 

(D^^mmmW-i^si^hm^MM^miOab^mmir^X^^^mmb^m 

[0091] ^mfomm i ±(D^ytm^9b^^mm. i x<£> w^xgp 1 2iab(D\im^m-t 
, rf7xmm<vmm22im^—*%tt j i-u mmmytm&m^^bx, ft-s-L 

^X§& 1 2 la(D^^— # bl^Xmm \ 

[0092] xm(io)~(i3)«, ^i^W^^it^xm(io)~(i3)^inc-e$?(9, ^r-e 

(DfABj!^|ll§-r^o ^©X@(l)~(13) ^£«9, Ell6^$^*3t(D^#: 
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[oo93] ^mmnmx^ ±m.ftmimj/mmbm\^<. ^s*^{*lsi mmztiitm 

[0094] *fc. ^f^^Kl^W^X§|5121a^ft^tfrv>§(D-e, A#t3t<«JHtEffl^it 
[0095] *fc. *^K^^*5V^, W^X$|5121att, #7^Stkl<7)Ml21 ^^^^ 

[0096] ^*d\ l^Xg G121ate, #««^LSl^U?j^lO^«i-^^#:^51^^f 
l/>-X^121a^^^^$tLfc^f7^S«l^^#:S«51^^-r^^ 

[0097] m3mmnm 

2 

[0098] ^{«^fflit^PD3te, &mm&ttLSlb, m60b&ffiZ.X^Z> o Jg|60te. s 
LSlte, J^60(D^Bl32±^|gtt^TV^ o ro^f£3^ffi*^PD3te, 3fe 

o 
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[0099] #JS#5tft?LSl©^igl01_hlcr±, ^t^MHc9RX^MlWS21 (als#?hWE2 

[oioo] mi9^LtFni2o^#^L^^^^ ¥m<£ft&mm*PD3<D$mjjm&m.m 

[oioi] ^Mit^irete, ^Tox@(i)-(i2)^)i«^^fi-§o ii(D~(7)ii, 

[0102] X@(8) 

^3felM^9&^im*2l^«5J:5^#a*5t#:LSl(D^ffil0l#J^jjf6 

2 

Tetraethylorthosilicate)5rfflV^cPCVD^^V^^i:^-e^§ o £f Cx JH60#Wg 
[0103] X@(9) 

affiH2#J^^, ^#:^«51^t^V^^ T jg53^^^^J:«9^i-§(H2 

[0104] X@(10) ~ (12) te, Jgm«B^^t5X@(l 1) ~ (13) ^|HC-Cfe«9, r« 
<D|^P^^K§-r?, 0 ^©Ig(l)~(12) ^i«9, 018^$^*3t(D^#: 
^m*^PD3^^-r§ o 

[0105] X3£Lfcm^M^I*l#^ #Jg«5£ft:LSl mmtstiti 

mm&^vrm3^m^m5Rxi^y^m7)(Dmmmm^m6o^^mcfi 
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[0106] m4mmnm 

o ^(D^mi^^mm^PTJ^^ m60Ku>^i3i a ^m^tix\^ux\ %3 
[oio7] ^{*3^fflit^PD4te, ^mmmwLsit. Wk60b*mx.x\^ o z.<D*mfc 

[0108] |^60(D^ffil31^«, A*j-^^3fe«l^^X§|S131a^^$tLTV>^ 0 Z.<DU 
^Xgpi31ate, ^^h^^^^if9?F^-r§i^^-e^ 0 #|;tfi % H22^£ 
l60©^I131_hl^ BffittfXimi-Hfl P63a^#i~§ 1/^^63^ 
7T^i-§o ^LT, H23^£iv5i5^ ^^M^63^^^LT^fflb-C, flH6 

[0109] ^w^ti*. _h^bfc^i^w^tiwi#^, #jg«3tf*Lsi (mmzthtt 

[ono] i^6o^{*^^xfpi3ia^^$tb-cv^(D-e, AM^mmmmicit^x^ 

[oni] M5mMJtm 

m24n, mBmmnm^m^mi^^mm^^irmm^mmxh^o 12125 

fct, 024^^oit^XXV-XXV^^f^o7tWifBllI-e^ o g|24^*5V>T 
{2, /^^°^ffi41(DB|^^|l^bTV^ 0 
[0112] ¥^f«^tfi#^-PD5te, #Jg#itf*LS2^ ^^MU^li^Tl^o 
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[oii3] #jg*atf*:LS2«. mmzmm£frtznmmimnm)<Dmmm*vVTm3. n 

ttfairZ>r.KD±m. i-Jfet?*>^ffil03*5J;tJ«*Bl04SrWLTV>5o ^^y^7 

[0114] #Jg«^LS2<D^ffil03_h^«, Iltii:LT03y^^Ht71^/^^ 
— v-a>-J^19<D_h^iag$tvTV^ 0 =*^^htt£71i3\ /V^<— ^3>JH19^ 

[0115] ^S«3t#LS2^tt % ^Bl03^^Bl04^-CM ; &i-^mil?LTH^^tt 
Tl^„ «^C|&gy|§l20i3\ MMaTH^pj^i-§#jB#it#:LS2(Z)MB_h^t>® 

£l-cv>5„ MMftTHfoK&\,^xmmMmm2o<DftMia-±, nmmm73^mn 

^>^^-CV^§ 0 KMie^73(D-ra73a», S^«fiSdK20l!:^§ttfc=»^^h* 

[0116] #Jg«^#:LS2<£>^ffil04_hf£}3\ Ml'^y\*Wfc27 ($&2WM) t, ^3®S81 

®IB^73»5^M73a(DS^#J<^W73b^m^:^Jt^^tL-CV>§ 0 

>??YW&7U KiiK$|73, ^l^yK^fi273tt5^W®*4H!^t«Jll^*tb 
<5 0 

[0117] H3mffi81«, =»>^h®£83, 02^K®§£33. &U^2i2|ft«ffi35«r^ 
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mz.mwttstvx\^ 0 ^2/VKm*33^«, mi^yvwm27tm^<. /<^y°mm 

[0118] Jg2ge$i*ffi35«:. ^7fe^9^)«®(DT^^*3V^-C^BWffi^»5J;5^7T^ 
[0119] #jg«3tf*LS2(D^Bl03_h#J^^, ^3fe^$9&U ? =*>'^bSffi71<HI5J;5 

-efc«9, AMJtKttvxyt^mzmwx&z,, 

[0120] ^T-e«, H26~H32^#Mb^^^ N ^#Ofe4&ffi^XPD5<D§^t^&£tft 
W~tZ> 0 026~|2|32te, ^#:^mm^PD5(DM3t*-fe^0J!i-§^*6(DEI 

[0121] ^mm^m-en^ £iT<DjLn(i)~ao)$:)mmmni-%o xsamtmm 
, ^i^w^n^*5(tsx©(D^(2)i:^ic-efe«9, i^?g^B§-r^o 

[0122] X@(3) 

PCVD^J;^ df-^^ o jg7(^jg*^#:LS2)(7)^ai03^SiN frh?£Z> 

X 

^S>v"<— v- 3 ^|gl 19^j^i-§ (IH26#m)o 
[0123] X@(4) 

^(BHF) iCitJ^L, ^M-i ^^JHl9^3^^b*— /U19a.&&J&tZ>m 

[0124] 3^^^— /V19ai^J^i-^{ig^^ P^Wi-^^v ? ^hJ^(EI^'f ) 

y^^h*-;H9aiaotiti3LfcM©-h(^ lfty7bt7Stao-C, Ti/P 
t/ , Au^^^3^^hm*71^j^i-§(|HC<El27#M) 0 J^V>T, Wv^MM" 
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[0125] IS (5) 

5t#:LS2(D^ffil03{|iJ^J^10^^bT¥±-a^«(ia28#M) o ^"Ctt, JgllO 
[0126] X©(6) 
[0127] X©(7) 

f£St£51, s^y7TM53%.Z?^y3 L l/?W±m2&m3zir% (®30#J$) o 
[0128] JWW^te, *i\ ^y^>'^JhJg2l!:^Uny^^3£S©3SV^5'^^lft 

[0129] sNttfr^tRsi&^^rJBsao^y^^^ifett, Mimffij&mte&ftzxn 

(10) <D^^^^^|^CCS)So 

^#:^51^.^V^TJg53(D^^-^(D^, ^5/^^^#jhS2^tJ?#S* 
3£fta-S2tfS2*o;fc#9:*SRm, NH OHtH O £<D^^?&5^$t*9m£*K * 

4 2 2 

Sfc, ^U^-, P&(H PO )Wfiifc^*3tl*t*fc©ia^ffiffR(H PO :H O: 

3 4 3 4 2 

H O =4:90:l)^$4x5 o AlGaAste, »lft£ffilfcf|^*y!ktofc£©i&^ig?^ 

2 2 
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xi^y^>^w±m2^t^mmmm (cmp) m i^^LTt £v \ 

[0130] X@(8) 

^•^(K7^^^)-r^o itU-i^ HM?LTH^j&£;Ti3(031#JRO o 
[0131] Jfcfcl, PCVDSc^J;^ Sa^^yTjg3(D^®^SiN 7^ib&3m^lfeStfl!l20&- 

X 

[0132] X@(9) 

«flH 20^BHF^ X^Om^U mMMMWk20\Z.^>$<y-Y*— /V20b^rB^i-^ ( 

[0133] n^^h^ss^^-r^igtz:^ n^-r^u^hm m^Tt-r 

[0134] XH(10) 

jfcic mMMBM20(D±.\z.^ mmuU73mimi^yvmm27\z.n^ir^itM 
^^t\.xm.m\^x, mMmimm2o$:BHF\z.£V)m£;u mn<mum2oiz.=i^y~y- 

h^-/V20a^^i-§(H32#M)o ^U-<£*9, ^^^hm*71^g^^§- 
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[0135] m?., Ml'*v\ f W&27 (MMIB^73) % M2/^y\?W&33, &U^2ga$i^ffi35 
^Km^27(KfflBB^73), ^2^Km^33, 3tt^2Eilft«*35Sr^^-r« ( 

m32#m)o Mis^mm27bnmm73kfe~m^m&th%z.bbtez> 0 

2 

^JCMBffll&73^Sr— fr^^LTV^dS, rtU£&B£>*b3r£:&C ^trttimffiz 

[0136] itt^(Z)X@(l)~(10)^<9, 1324X^1325^$^*^©^^^^ 
[0137] ^W^-efi, _h^b^l^W^^|^l#^, ^S*itf£LS2 ORS&ftfc: 

us ifts^y ria 3. 3fepj^nx« 5Rxf3c^s7°m 7) <Dmmmm&x?xw&iiBc& 

[0138] *fc, ^^ife^Ti*, =i>#?hwm7ii>K ^mm^foLS2$:nmirz>nmmm 
73&frvxmi'^yh*nM27\z.m&mzmn£tix^z> 0 mmm73&m^%z.t 
Kxv. ^?y-bmm7i&mi/<y}?wm27Kmmi^mts^z^b&x%z> 0 
m2^y^mm33tmm^^jrm 3 \z.mu&j \^m^tix\ ^„ mm&^j t 
m3frbmmi)mmB\%Mt5thx\^<Dx, mm^±m^i&mir^b^x^ 

o 

[0139] £fc. *^W^^^»it^^-efi. ¥^S«5l£|^cUcfl^ aiy^^ 

#JS*atm-S2%abT^y^>'^Jh«2*ttlld^o^S^|»*^5 0 
[0140] m6MMMM 
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[oi4i] ^mi^^mm^pr>6^ ^mmm^s2t, ^f^mmit^mx.x\^ 0 ^.<d 

85 ,u mMSgHt^Mff ffl3fe*ft W3d^-e*>«o 
[0142] Jf9X&Ul<DmMl2Ua^ A&ft^ft1r5l'>X&l2la&J&)$£tlX^Z> 0 
^Bl21^<D||&<DlflS#121bf3\ W^Xf|5121aj:%i^V\ i - ^^ ^(Dl/^Xf|5 

[0143] l234Sr#flgUfcdse>. ^#fr3t«IW3tf^PD6©543t^«feSrlftWr5o H3 

[0144] *K3t^«fe-ett, WT^Xm(l)~(10)^]lR^fT«o I@(l)~(5)il Jg5 

^jfe^«^*5Jt5x@(i) ~ (5) tm^xfov, ®.m&gvfc~rz> 0 

[0145] X©(6) 

51^9^S*RlSrS*-r«(034#fla) o jyfctfJfU*. ^Bl21^v^Xgpi21a 
[0146] X@(7)~(10)te, ^5HJfe^l8l!:*3tt5X@(7)~(13)i:lnI^-C*>«3, 

tawstfm-rso £*l£>©x@(i)~(io) kj:^ H33^$^«^(D^#:^ 

[0147] *H»S-e^, J^Ufc^5l£Bfc7gtBfcl*IC<. #S*5tf*LS2 (^S^tLfdS 
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[0148] tf7^Ul\^>^l21afrWtrthtlX\^(DX\ Att3te<^Mt5B^J:b 

[oi49] M7mmKm 

2 

[0150] ^{«^5St^-PD7te, ^jg«5tf*LS2^, J^60^^#x.TV >3 0 Jg|60te, K 

\< unfair %r.^(D^m. ir^ibmmi3itmmi32^\^x\^ 0 ^mmmfo 
Lsifi. m60<Dmmi32±\cmfhfrix\^ o ^(D^mfofttkmrn+pwi^ % 
^m6om^h^mm^^s2^AMir^mmAmm(D^mm^xh^o ^mtk 
^m*^PD7te, mz.u%m$fro. 85um(D}&^m^mmm^mm^-xh^ 

o 

[0151] ^jg*3tft:LS2(D^ai03_h^tt, S^^9^^^^h^71^#5J:5^ 

MftKMisxyt^mmwx&Zo 
[0152] m36RT$m37&0m\^ft&b, ^m^mm^PD7(Dm^m^mmir 
% 0 m36Rxfm37fe, ^<Dm^m*WLm~tz>tz.tb(Dmxm, ^mw-%^kmm^ 

PV7 (DMM B^LTV >3 0 
[0153] «^7&rete, ^T^Xm(l)~(9)^)lR^f3:Mfi-§o X@(1)~(4)J3\ g| 

5^Miicfc(t5x@(i) ~ (4) km^x&v, ®.w&gmirz> 0 

[0154] X@(5) 
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[0155] X©(6) 

m^. ^m^mi^m^i-^>o rnQo^m^tcma^ ^mwmRSKD^wk 
mi$mm 1 ©is 1 1 2#j^^. ^n#:»t5 imi^y^^w±m z^*.?^? 

[0156] Ii(7)-(9)©Iitt, Hl|IW^II^tt§X@(8)~(10)^|W)C-efe<9, 

Wf^0J!^|l^i-§ o itL^>(DX@(l)~(9) KJ;^ H35(^§^*3g(D^f* 

[0157] X^b^5^»^^|W|#^, ^jg*3t#:LS2(^jg$tb^ 

[0158] msmmnm 

[0159] ^f«1tt±]*XPD8{i, #S«5t#:LS2^, J^60i!^#x.TV^ o -<D^mfc 

5fe^m*xpD8^, mmQom^h^mm^m^s2\z.xmir^m^xmm(D^t 

[0160] H60<D^ffil31^{^, AW^^^T^^^X^lSla^^^^TV^^o 

[0161] *nwig-e«, x^LfcB5H»«i:iRi#^, ^s«3tfrLS2 mmztitc 
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[oi62] mwKtzu>'Xtoi3ia&tej&&tix\vs><D-T*^ tMyt&mztf&mzit^xg.yt 
[0163] ms^^ni^^^L^^^^ ^mmnm(Dmm^m.mir^ 0 z.tib<D 

2X&% 0 m^<D^tii*^TWPDAl&OTDA2^ ^t>$>Z>&M*M%£V$> 

•So 

[0164] MHiifTKPDAltli, g|39^^$^J:5^, MWc^^ll^XXl^ 
[0165] Mffii^TWPDAKIi, _h^bfc^l^Jfe^^|^IC<, #««^f*LSl ( 

mm^xymcfrLZo ^ ^ytmim(D^y^xxf^mm9m^^y^m< 

[0166] 3fctffii^7WPDA2-eii, _h^b^5^»^^|DC<, #Jg#itf*LS2 ( 

tt)if7WPDA2©/J^j^^im o 
[0167] ^*d\ ^m*^TWPDAl^LOTDA2^*5V>-C, ^^^Kl^^UlO^ 

g|S , _h^L7tU^XfP121a^l31a) ^ff^bTt ±V\ 

[0168] g|41^#mbT, _h5z6b/c^#:^m*^- (£fc{»*lffi*f^-TW) & 

m^%^$—^*?^B^^Mz.^\^xtm$'irz> 0 Bi4i«, 3t-r^— 
^B^^j*(Dmj&%^mmmxihz> 0 
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[0169] Jt^Z— a^S/a^X^lSltt, WkfO^a.— /K0H*.ti, CPU, MfMB 
3^153, «j[U^155, 3fe^E^^Rl57, ^#Ofe*|ffil^PDl, ^[U!^ 
\y— if (VCSEL: Vertical Cavity Surface Emitting Laser) £rfflV ^^i:^"e#?)o 

a-;vMiii, ^^^°««^L-c,iE»]iHis&i55^m^:^^^§ti,Tv^ 0 mm 

[0170] ^^-/VMl^^m^^^mMff »j[I1^155^ib;fx, ^flc|§3fe 
^^-153^io-C3feff -^^^$tL^ 0 ^f«5fem^-153^^(D^f ^{2, ^ 

, ^ol— /VMl^ibffi^£;fxfcm$C{f ^s^— /VM2^i££;ix5^i:&5 

o 

[0171] &4b\ ^#:^t±i*^PDl(Dftt><9^, ^^3fe^*f^-PD2~PD8;fc^ 
«^^#:^m*^-TW^PDAl^fc«PDA2(DV >-f tlfr&m V ^Tfc £V \ 
^HiifTWPDAl, PDA2£ffll^1#^\ ^#:M*^-153, «j[U^l 

o 

[0172] *^0j^(D^»li^s^vN-cp*0^ia0jLri o u^u ^mmfe±m 
temmrzsm-e&Zo ^m^mmi, mmm^vTm3(3 a , 3b), « 

lDUg5(5a, 5b),^5/^°jg7(7a, 7b) #<Djf-^ #f^m, Ji^UfrfcOfcRSkft 
fcV\, Hf*IU^te:, ^ft:^51<Z)TO^LT, _h5ztibfcGaAs(Dft^(9^, Si, In 
P, InGaAs, InSb, ^fctelnAsSb^lll^Obil^ 
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